A positive inotropic effect of propranolol on the canine myocardium: a presynaptic effect.
Administration of propranolol directly into the anterior descending branch of the left coronary artery (LAD) resulted in a localized increase in myocardial contractile force in the area of the left ventricle perfused by the LAD. The onset of the positive inotropic response occurred within 30 seconds after drug administration with a duration of action of approximately 8 minutes and was associated with a significant increase in the coronary sinus/arterial ratio of norepinephrine. Contractile force in an area of the left ventricle perfused by the circumflex artery decreased concomitantly with the characteristic negative chronotropic action of propranolol. Pretreatment with reserpine abolished the positive inotropic effect of propranolol while ganglionic blockade with hexamethonium failed to alter the character of the response. Imipramine pretreatment not only blocked the positive inotropic effect of propranolol but resulted in an exaggerated negative inotropic effect in both areas of the left ventricle along with a significant fall in systemic arterial blood pressure. The data demonstrate that propranolol can evoke the release of norepinephrine from cardiac adrenergic nerve endings and raise the possibility that propranolol may be taken up by the amine uptake system.